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ATMOSPHERIC FUNGI

(Following is a translation of a pamphlet by Jose M.
Quinterc Fossas in the Spanish~language Bulletin 178
Hongos Atmosferices (mﬁish version above), Univer-
sity of Puerto Rico, 1964, pages 1~67.]
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ATMOSPHERIC FUNGI

{(Considerations of Climatological and Mycologi-
cal Factors in the Caribbean Area and Impor-
tance of Their Allergenic Role in Respiratory
Allergies)

([Note]: Visiting technician of the Univer-
sity of Puerto Rico's Agricultural Experi-
mental Station and Assistant Professor of
Clinical Medicine, ad honorem (1960-61). Cur-
rently Chairman, AlTergy Division, West Vir-
ginia University Medical School, Morgantown,
W. Va. The author wants to express his grat-
itude for the help received from Mrs. Carmen
Laura de Rodriguez, Secretary; Mrs. Maria del
C. C. Fernandez for the copying of fungi il-
lJustrations; and Mrs. A. C. Monllor, as well
as the ianvestigators in the Fitopathology and
Botany Department of the Agricultural Experi-
mental Station, and Mr. J. J. Ellis of the
ARS Culture Collection, for his cooperation
in revising the first part of the collected
material., Likewise, the author wants to ac-
knowledge the goodwill and assistance receiv-
ed from Mr, Arturo Roque, director of the Ag-
ricultural Experimental Station, without whose
cooperation and enthusiasm this project could
not have had a normal development.)

INTRODUCTION

Climatic conditions in the tropics and in the tempef—
ate zones make the content of mic-o-organisms in the air
different in quality and quantity.




Conditions of relative stability in humidity and
temperature throughout the year make the content of fungi
in the air in the Caribbean high and constant, and also
have similar influence on other organisms that affect the
human being. Because of this, at least a 15 or 20 percent
of those suffering from allergies of the breathing appara-
tus have developed responsiveness to them. This estimation,
although conservative enough, and based on thousands of
cases, helps explain the importance of studying and discov-
ering the causes.

The role played by the pollen of plants is the in-
verse, since the degree of responsiveness to them is lesser
due to the atmospheric conditions and insular flora adverse
to causing a high pollen content in the air. The frequency
of rainfall, high hygrometric readings, and the nearly total
absence of well-defined seasons have determined the adapta-
tion of many plaats to such meteorological conditions by sup-
pressing the urgency for pollenization. The liberation of
great quantities of pollen in a short period of time, has
been replaced, therefore, by a lesser but lengthier libera-
tion,

Here, then, we shall deal mainly with the part played
by airborne fungi in the genesis of respiratory allergies
in this zone, studying variations in fungi conteat both quan-
titatively and qualitatively. Some of these elements have
been found to follow a certain pattern or curve which would
account for their greater importance at a particular moment,.

Although it is expected that in summer there will be
a greater amount because of the concurrence of factors aid-
ing multiplication, many spores in certain winters loosen
more easily due to drought. Contact with material contain-
ing parasites, clothing, and articles that have long been
stored in closets or other such places are likewise other
means of propagation. In closed structures such as houses
or warehouses, the summer humidity constitutes another fav-
orable agent. The same is true in the presence of great a-
mounts of material susceptible to fungi parasitation at a
time other than in summer, as in the case of refuse from
certain industries which is later to be used as fertilizers.

Our study is based on careful observation of air
samples taken for almost one year in Puerto Rico, and com-
pared with similsr studies conducted in Cuba in previous
years. Knowledge of both such Caribbean areas will result
in richer conclusions regarding their mycological content
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and in better judgment of their individual variations.

¥e have studied different zones having temperature
and humidity conditions bearing on the content of atmospheric
fungi. Part of this study took place in Cuba, at one end,
so to speak, of the Caribbean, but closer to the continent;
the other part took place in Puerto Rico, at the opposite
end and away from the continent, under conditions which,
that though they may be thought of as identical, are not so..

All the Caribbean islands immediately below the Tropic
of Cancer, slightly north of Havana, have a tropical climate.
These islands are partly flat and partly mountainous with a
predominance of plains, excepting Puerto Rico where the in-
verse is true, and where, because of rainfall from local
cloud masses and the Trade Winds blowing against the moun~
tains, humidity is higher. This characteristic in particu=-
lar favors to a high degree a greater abundance of fungi
and greater growth of plants in Puerto Rico arnd surrounding
islands,

The distribution of rainfall at both extremes of the
Caribbean also differs in characteristics. In Cuba, for
instance, a humid season extends from May to November, and
one of relative dryness, which is on occasion marked, from
December to May. This division is less apparent in the case
of Puerto Rico, where there is a rainy "winter." This lat-
ter coandition, together with a greater amount of parasitable
material, maintains a high fungi content, with some species
reaching their apogee from December to March or April.

The mycotic air content in the United States is dif-
ferent, having its own characteristics; and from the point
of view of allergies, this facilitates the knowledge and
prediction of when the content will be low. In the Carib-
bean islands, on the other hand, while seasonal and individ-
ual variations tend to modify the type of existing species,
they have no great influence on the quantitative content.

It must de pointed out that the introduction of fungi
into Cuba, and in turn from Cuba to the Continent, is aided
by the proximity of Cuba to the United States mainland, as
well as by north and northwest winds that prevail in the
winter months and which are superimposed to the regular Trade
Winds. In Puerto Rico, by contrast, the incidence of north-
ern winds is much less, and they come from the sea. But in
spite of this, fungi are transported over great distances
through the air and are deposited on these regions by the
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way as the North Pole, as well as in the tropics or in the
middle of the ocean, far away from continents.

It is important to make a detailed consideration of
the various climatic factors of the different zones under
study, in order to relate them with the individual mycologi-
cal characteristics in spite of the latter being already
interrelated.

As already stated, one of the purposes of this work
is to make a comparative study of the allergenic mycological
flora of Puerto Rico and neighboring islands with that of
the western zones and their islands, in order to find out
the possible difference between those islands close to the
continent and those of the eastern end, such as Puerto Rico
and Martinique. The latter has been included as a result of
air samples taken during a visit to it. Once in possession
of data of the northwest, northeast and southeast Caribbean
zones, it is easier to understand the differences existing
between them. Greater importance shall be then given to
data relating to Puerto Rico and Cuba, since the bulk of
the investigation was conducted in these places.

The Puerto Rican Climate

Puerto Rico is situated at a latitude of 18 and 18.30'
N., that is, within the traditional torrid of tropical zone.
Thus it is situated within that part of the globe receiving
the maximum sunlight, namely between the tropics of Cancer
and Capicorn. In this zone, the noonday sun is nearly al-
ways close to the zenith, and its rays fall almost vertic-
ally with great heating power.

Since Puerto Rico is a small island, the sea has a
prevailing influence. This maritime influence acts as mod-
erator, since water takes longer to heat up and to cool off
than the earth; thus the sea helps keep the island warm in
winter and cooler in summer. Because of this, temperatures
never reach extremes of heat and cold observable in the in-
terior of continents and, to a lesser degree, in great islands.
By the same token, maximum and minimum temperature readings
do not coincide with the days of greatest and least sunlight;
instead there is a lagging from one to two months in warming
up and cooling off. Therefore the maximum heat and cold are
reached at the beginning of August and February respectively,
instead of those dates markiug the beginning of the cooling
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off and warming up processes. Such.is the alteration suffer-
ed by the island in these two months,

Puerto Rico lies towards the east and towards the mid~-
dle section of the great continental mass of Americas and to
the west of the North Atlantic. This position, in combination
with latitude, affects the wind regimen and places the is~
land within the ascending arm of the great North Atlaatic
marine current. This North Equatorial Current originates
on the African coast, close to South America; it passes
through the Antilles, penetrates the Gulf of Mexico, exits
by the northeast sector, and reaches the European shores
by again traversing the Atlantic. From there it turas south
once more, along the western coasts of Europe and North Af-
rica to complete the circuit.

The ascending arm of this current, known as the North-
ern Equatorial Current, is warm and humid, and helps inten~
s3ify this characteristic of our climate. On account of the
vicinity of these masses of warm water flowing along the
coasts with the Northern Equatorial Current, the Puerto Ri-
can climate, and in general that of the Antilles, is some-
what warmer than it would otherwise be., On the surface of
these waters, evaporation is simplified since no great a-
mount of sun is required to heat them, resulting in more
cloudy skies for all this part of the Antilles, which is in
turn translated into more frequent rainfaiil.

This data, lifted from very interesting local studies
by Dr. Rafael Pico, and from others on the geography of Puer-
to Rice, avails us better knowledge of local conditions,

The winds blow mainly in the leeward zone, that is from the
East, .

Influence of the Trade Winds

Puerto Rico's latitude places it within the influence
of the Trade Winds, blowing in this region from the east
throughout most of the year. These winds in general have a
drying effect, absorbing the humidity of the places along
their path, and without tending to produce precipitation
except when they encounter mountains and are forced to rise,
cool off, and release part of the humidity, what is known as
orographic or mountain rain. This is what takes place in
Puerto Rico, and similarly in other islands with mountain
regions.
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The Trade Winds are feit more in the northern, east-
ern and southern coasts, and on the windward side of the
mountains. The Western coast and the windward side of the
mountains are better sheltered and suffer from them less.
The same is true of interior valleys that are well protect-
ed by the mountains,

According to meteorological data from San Juan, the
Trade Winds blow from the east about 50 percent of the time,
10 percent from the northeast, and 19 percent from the south-
east, In winter these winds have a tendency to blow from
the northeast, and in summer from the southeast, but always
with a predominance of those from the east. The two periods
of greatest velocity and force are winter and the month of
July. On certain days, this influences fungus content, the
latter being directly proportional to wind intensity.

Sea breezes occur during the aay, because at that
time the land warms up more quickly than the sea. This
casuses the air to warm up and ascend, leaving a vacuum to
be occupied by the cooler air above the sea near the coast.
This displacement of air also works inversely: the land
cools off more rapidly than the sea, and the sea air, then
warmer, ascends; the air above land moves in to take up
the vacuum, resulting in a slight dawn wind which we call
land breeze or 'terral," and which is much more gentle than
the sea breeze.

The sca breezes tend to have a cooling effect on the
climate, smoothing out extremes in temperature and making
the summer heat bearable, especially in the shade. Although
these Trade Winds blow in the same direction and with equal
consistency throughout the year, the breezes change direction
twice every twenty-four hours. They have quite variable in-
tensity, many intervals of transquility, and two larger pe-
riods of calm. Generally, the Trade Winds are felt, al-
though weakly, since as a rule their intensity is greater at
greater heights than the breezes; they are hardly experi-
enced near the coast. The breeze is a low wind whose main
effect is on temperature airing and cooling coastal atmos-
pheres. Since Puerto Rico is a small island, it can be said
that the effects of the sea breeze are felt in at least one
third of its territory.

It is important to know such characteristics, since
fungus curves are influenced by them. This will explain,
for instance, the difference between quality and quartity
of fungi found during the day, and what takes place after
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6:00 p.m. when the breeze changes. Sometimes, variations
are quite evident, judging from plat2s exposed at both these
times, Generally, Dematiacea species predominate during the
day, together with others belonging to the Monolial group.

Valley and Mountain Breezes

Another type of breeze, ¢f a very local character,
is the valley and mountain breeze. The mountainsides, ex-
posed to the suanrays from the beginning of the day, warm
up quickly, while the valley at their foot remains relative-
ly cool. As a consequence, a high pressure area is formed
in the valley, and a rarified or low pressure area is form-
ed in the mountain, the cool air rising towards the mountain
along its sides. The inverse is true at night; the moun-
tain radiates its heat more rapidly than the valley, and the
high and low pressure areas are inverted; the cool air from
the mountain descends onto the vali2y. In both cases, it re-
sults in a tendency to equate the temperature of the mountain
and that of the valley.

This is a pronounced phenomenon in some valleys of the
Cordillera Central [Central Mountain Range]. Along the les-
ser and protected valleys that descend from the Cordillera
Central in the south and, probably, the west of Puerto Rico,
one can easily feel the slight wind that rises from lower
parts of the valley in the early morning hours, and which
descends more ruptly from higher to lower ground at night-
fall.

We have found a somewhat different fungus content in
the central zones; that is, while we fruad Monilia sito-
phila fungi in the coastal and sugar cane zones, Cladospor-
ium and diverse species of the Dematiaceae family predomi-
nated in the center of the Isle.

Characteristics of the Rain

Rain in Puerto Rico is due to four main factors: re-
lief or topography, convection, Trade Wind waves, and the hur-
ricanes.

The relief causes what is known as orographic rain.
This rain is found particularly in the windward parts of
the mountain areas and corresponding foothills; once the
mountain forces the humid wind to rise, the humidity cone-
denses and comes down as rain. The rain falls not only on
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the mountain itsel cn the f00ihill on the windward side
as well, The opposi side, on the other hand, will not
normally receive rain from such winds.
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Corvectional rain is due directly to heat, When the
air near the ground is very warm, which occurs during the
hours of major sunlight, it becomes rarified and rises, pro-
bably containing considerable humidity caused by the fuct
that the sunlight has evaporated the water. While rising,
the air continues to cool, and the humidity continues to
condense to produce those midday clouds common especially
during the summer, resembling huge masses of cotton tufts,
from which some emerge like very high towers several kilo-
meters in height. These towers are made by hot air currents
rising inside the clouds. Whean at last those clouds turn into
rain, it is oten a downpour of short duration,

The changes in humidity have a direct effect on the
falling off of fungus spores, since the greater their den-
sity or weight, the greater will be the speed of their fall.
This shall be dealt with later by application of thne laws
of body fall to the different spherical spores. This should
not be confused with the spores being driven by the rain.
Still, it is interesting to point out that a few years ago
we made some studies on fungus conteni within clouds as come
pared with the air outside them, and were unable to find
any nmarked difference in favor of the former as we had sus-
pected.

Convectional rain and orographic rain are similar in
that precipitation is caused by the cooling off of ascenc-
ing, humid air. The difference is that in convectional rain
the air ascends as a result of heat, while in orographic rain
it ascends because it mores over a mountain-~to;. In both
instances the result is the same; but in the case of oro-
graphic rain, the cloud producing the rain is neaxly always
lying low over the land, and the rain is one of droplets or
rather a long and intermitent drizzle, In convectional rain,
the cloud is at a great height and the falling drops unite
with one another, and reach the ground in continuous, large
drops as a short duration downpour, usualiy late in the morn-
ing or early in the afternoon. Both have the same effect
on the temporary cleanliness of the air. Although the fun-
gus content drops during rain, it goes up soon as the rain
stops.

In the Trade Wind waves as was indicated, there is,

a part -- the one east of the axis -~ where the air is ris-
ing. It this air contains humidity, which is normal, the
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humidity will be condensed, forming clouds that end up as
rain. Rain from Trade Wind waves is characterized by a

long duration of wet weather, quite often lasting a whole
day, and on occasion two and three. According to McDowell,
about one third of Caribbean rainfall is due to these waves.

Two Types of Seasons

Rainfall has certain evident¢ characteristics. Every-
where there is a rainy part of tlhe year -~ the rainy or humid
season -~ and another less so -- the dry season.

The dry season can last from 4 to § months. The first
4 months of the year are always relatively dry, excepting
the west coast and the western and central portion of the
mountains, where April is already humid, In these regions
and in the southern coast, December is also dry, resulting
then in 4 months of little rain, and even in five very dry
ones for the southern coast.

The remainder of the year can be rainy, with some
di{ferences among the local measure of rainfall. The rainy
season has two maximum readings for most ol the island, ex~
cept for the west coast where there is only one, and in the
Luguillo Mountains [Sierra de Luquillo], where there are
thrce. The first top reading usually takes place at the
beginning of the rainy seascn, in May or June; the second
takes place in November for those areas where December is
humid, or in September of October where December is dry. In
the west coast, the only maximum reading takes place in Au-
gust; in the Luquillo Mountains, the three maximum readings
occur in May, July and November.

The fact that the dry season soincides with the cold-

est months is explained by the
is less evaporations, and thus
clouds in the atmosphere. The
eastern parts of the island to
perhaps to the predominance at
the northeast that still carry
and February, even though they

they no longer carry enough humidity, and little rain results.

fact that at that time there
less hunmidity to produce rain
tendency in the northern and
have a humid December is due
that time of Trade Winds from
enough humidity. By January
still blow from the northeast,

The air samples taken in order to find out the number
of colonies differs if the sample is taken, 1, without rain
and with stability in temperature and wind; 2, with rain,

during the first few minutes;

or 3, with rain, after it has
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been falling for‘a while. In the first case, we will find
the fungi prevailing at that time In the second, a series
oif different fungi will appear, originating on the surface
of the earth and on plants that will release spores on be-
ing struck by the first rain drops. In the third imstance,
the count will go down because the spores are being dragged
by the rain, This explains why some patients experience na-
sal discomfort and sneezing when it begins torain, but get
over it if the rains continue for a longer period.

Puerto Rico's temperature isfairly constant through-
out the yearresulting in little variation in atmospheric con-
ditions in the different seasons. The latter are hardly dis-
tinct in the Island (chart 1).

Other factors related to the mycotic content in the
island should also be considered. This is the result of
the flora of the differeng regions, especially of the dif-
ferent harvests, their parasitation, and the use of indust-
rial refuse. This is why the coastal zones, where most of
the sugar industry is located, have a particularly higher
content of fungi during the milling months, as we shall see
later when we deal with this in greater detail. The same
thing happens in areas where other minor harvests take place,
especially tomatoes, where certain fungi parasitation, in
this case pathogenic, takes place, such as Cladospcrium fule
vum and Collectotrichum gloeosporiodes (in oranges). OCf
course, we must not confuse parasitation of a harvest by
pathogenic fungi with fungi whose spores are easily freed
and constitute part of the air's allergenic content. Most
of the latter are saprophytic.

The central zone, which could be defined as that of
tobacco and coffee, has more defined characteristics. Be-
sides climatic and agricultural characteristics, one nmust
consider population distribution in Fuerto Rico, since in
the last instance it will be the one exposed to the effects
of the different fungus spores. It is estimated that 10
percent of it, that is 275.000 Puerto Ricans, have or have
had some allergic manifestation in their lives at one time
or another, either major of minor in degree.

We are still unable to learn in what proportion of
them the respiratory problems are allergenic in nature.
There may be some 15 or 20 percent of the population that
is sensitive to fungi, where it results in bronchial asthma,
allergic renitis, or any other manifestation caused by such
elements in the air, indicating the importance of its clin-
ical and mycological study.

ot !




Naturally, the most highly populated areas merit spe-~
cial attention, because of population concentration and on
account of other factors related to the different industries.
Some of the latter, such as leather and all others dealing
with products of a vegetal nature, facilitate parasitation
and hence sensitivization of the personnel.

The type and ventilation of the dwellings, their
site, the furniture, and the parasitable material in them
deserve special consideration, as it is known that the fungi
content in dwellings is generally higher than that of the
air outside. Warehouses also require special consideration

The Cuban Climate

The climatic conditions of this island, lying on the
western portion of the Caribbean Sea, deserve to oe studied
with interest, although -n less detail than in the case of
Puerto Rico. Being the largest of the islands, and also the
closest to continental America, the mass of its atmospheric
air is somewhat different. It has a surface of 45.000 sq.
miles, a longitude of 720 miles, and an average width of only
60 miles. The maximum width is 120 and the minimum 22, Cuba
lies 90 miles from Key West; 140 miles from Florida; 125
from Yucatan; 94 from Jamaica and 50 from Haiti. It is not
a mountainous island, except at the extremes and in one cen-
tral area. The highest point ofi the oriental province is
8,200 feet, but most of the mountains are less than half of
that. The island is surrounded by large beaches and bays
and a considerable number of keys and small islands. Although
lying south of the Tropic of Cancer, itis close enough to the
temperate zone to have a relatively moderate temperature
throughout the year. Summers are hot, but the heat is not
excessive, as is true of more northernly places. Temperature !
seldom exceeds 90°F, the average summer reading being around
80°F. Vinters are cool, with temperature of 65 to 70°F. i
Rarely does the temperature dip below 40 or 50°F, January :
and February being the colest months, although there are days
in them when the temperature may go up to &0.

Temperature has no major influence on plant distri-
bution; it is, however, an important factor in rolleniza-
tion. It also has a definite influence on grasses that dry
up in winter and bloom abundantly during the rest of the
year,

Strictly speaking, there are only two seasons, the
rainy one commencing in May and lasting until the end of
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October, and the dry onec extending from November to May.
Both have a direct effect on plant and plant reproduction,
although never as markedly as in the Temperate Zones, Cuban
plants, therefore, have ample time in which to carry on their
pollenization, rather than being forced to do it in a fixed
and hasty manner. This accounts for the small quantity of
pollen in the air, with a few exceptions in certain periods,
cspecially in the months of January and February, when cer-
tain plants with precise characteristics bloom; and in sum-
ner when grasses predominate and the content hits top marks.
Humidity is high, with an average of about 75 percent.

Fungi tend to reproduce easily as in the case of Puer-
to Rico, although humidity is lesser. There arc small dif-
ferences peculiar to certain species due to local conditions.

Population concentration is also different, Puerto
Rico having 643 persons per sq. mile, and Cuba only 120. 1In
Cuba the population of the country, that is 1} millioms out
of 7%. 1In Puerto Rico, San Juan's metropolitan area with
600.000 inhabitants is in somewhat a similar proportion,
since the island has 2 3/4 millions. But the main differen-
ce is in the interior where the number of inhabitants per sq.
mile in Puerto Rico is over 5 times higher. Hence the cor-
relation between the mycotic content of the air and the num-
ber of susceptible persons is more significant in Puerto
Rico., If, for the purposes of such correlation, we consider
the following factors: 1, number of spores per cubic yard of
air; 2, cubic yard consumption per person in 24 hours; and
3, number of inhabitants, we could have, as we shall see, a
means of calculating the possibility of more allergenization
in Puerto Rico resulting from a higher concentration, and
thence a greater amount of fungi per yard of air consumed.
Because two of the factors are variable and the third one
greater, it is logical that in a larger population per sq.
mile with access to the same polluted air, there will be a
greater amount of illness than in one where the population
is less numerous.

Although we have made a study of air samples from
Sr. Croix, the Virgin Islands, and Martinique to the south,
the study was much too brief to be considered a serious re-
ference. In Puerto Rico, instead, the study took one year;
it took several years in Cuba. But we believed that the
characteristics of the above-mentioned islands are very simi-
lar to Puerto Rico's. In both, meteorological conditions are
similar, especially in the Virgin Islands. Thus, in St.
Thomas as well as in St. Creix, the annual average tempera-
ture is as shown in Chart 3.
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Chart 4 shows tha temperature readings of Martinique.

Here is a resume of temperature differences in the
four main Caribbean divisions in the hottest and coldest
months:

Place Average Min. (F) Average Max.(F)
Cuba . 72 Jan and TFeb 81-4 May to Sept.
Puerto Rico 75 Jan to Mar 80-1 Jun to Oct
Virgin Islands 77 Dec to Mar 80-2 May to Oct
Martinique 76 Jan and Feb 80-1 May to Oct

The amount of rain and the number of rainy days in
the year also vary among them: Cuba, 121 days per year;
Virgin Islands, 205; Puerto Rico, 214; Martinique, 223.
These figures are comparative and have been gathered on
the coast areas.

The vegetation and mycologic content of the air is
very similar in the different islands, Cuba being the only
one having a greater variety of plant species because of
its size and proximity to the Continent. Diversification,
progress, agricultural industrialization, and development
are greater in Cuba and in Puerto Rico; the same goes for
general industrialization in both countries. Dwellings and
living conditions therefore, are, also different. All this
has a greater or lesser effect on the particular character-
istics of sensitivity to microorganisms in the air for each
one. Another aspect of interest is the diversity in the
ethnic content of the different zones, and the allergenic re-
action peculiar to each group.

Method of Study Plate Culture

In order to be able to arrive at a meaningful compari-
son of figures and data obtained at both ends of the Carib-
bean, in Puerto Rico we used the method of exposing of Petri
dishes for 12 minutes, since the method of small plates (or
sheets) would not enable us to identify all spores, and many
would go ignored. When we get out of the sphere of dematia-
ceae and like groups, it is difficult to correlate the coni-
dia of the different Aspergillus, Peniciloium, Monilia, etc.
Tn certain instances, we also made use of 3- and l0-minute
plates, .

-
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There is also an interrelationship between the amount
found in dishes during 12 minuteS and the amouni of spores
during the 24 hours of ‘the day obtained if the Durham appar-
atus, using the small plate method; but since the number
of colonies was so large, we decided to use smaller time u-
nits in comparatlve studies.

It should be indicated that although the great major-
ity of the dishes were ciposed on the terrace of the Pathol-
ogy Department in the Agrlcultural Experimental Station at
Rio- Piedras, some were devéloped in the building's lower
floor or other points—-of the Station in order to compare re-
sults:; Dishes for reference weré also exposed in Ponce and
in different locations of tlie central mountain range.

Notice that the colony sowing method is subject to
natural -error derived from variable atmospheric conditions,
wvhéreby a sample taken in a particular season may not con-
tain the same fung1 var1ety found there in previous days
gor im. subsequent -days. In order to- know more about the
causes of such varzabllity, we exposed from 5 to 6 dishes
at 3-m1nute intervals. All were open -and c¢losed at the

same time,. and the same hiappened with the identification of
the colonzes some four or five days later.

Importance of Multiple Sowings

Results .and comparisons of the dish series. were highly

'Slgnzflcant -as: can be apprec1ated in the char appearing in
-another page .0f this study. In some znstances, the qualita-

t1ve difference was great suggestzng that one only dish ex-
posed to- mycologxcal content during 12 ‘minutes is never -sig-

nificant, It will. therefore be necessary in the future,

that stud1es conducted with the .help of automatic equipment

Since the daytime curves on fungi varxety are subject
to ‘a -certain margin of error, va recommend that more than one
dish be exposed: in order to fiud out what is happening in
the air. Also the veloczty .and-.direction of the wind must
be taken,.into consideration it each moment. In San Juan,
the wind varies in the manner explained in the above-men-

imeinind i '-i'td
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tioned chart,

As was to be expected three of the five dishes ex-
posed were quite similar; a fourth. one was somewhat differ-
ent, and still another was completely different.. We assign
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the differences to an air mixture that was not very homogen-
eous, and to the fact that there were spots within the cir-
culating air mass, that is places where the fungi in transit
differed from the rest of the samples,

The results indicate that no curves can be plotted on
the basis of just one sample takea once & day on the sanc
spot.

The use of automatic equipment would reduce the mar-
gin of error, and would result in curves of easy enough in-
terpretation. Oc course, what has been done has no diminish-
ing results on the value of the investigation regarding: 1,
the abundance of fungi in one zone 2s compared to 2 ther;

2, “e frequency of occurrence of the different species, and
3, ¢ presence of the zonc's uuost common fungi. Besides,

this is the method employed in other countries, especially

in North America. We are not against the use of small plates,
as long as their use is confined to the study of a few fungi.

The result was always related to certain conditions
accounting for the diminution of colonies during rain, that
is when the air reaching the dishes had passed through a
liquid curtain dragging the fungi towards the s0il, although
in other instances we suspected other secondary factors as
responsible for certain anonmalies.

For instance, in some dishes exposed for 12 minutes,
the colonies numbered 20, increasing considerably during
the first few minutes of rain. At other times, immediately
after the rain had ceased, the count climbod abruptly. The
explanation might be found in the followinz reasons:

In the first case, during "“pre-rain,” the first drops
reaching the dry earth near the dish freed many fungi un. - uale
ly contained in wet soil, as if the dust spot was stirrcu by
the impact of the drops. The second case can be explained
by the fact that, since rain in the tropics is of a typically
local character, when a cloud discharges its contents, a mass
of new air will come to replace the one descending, and new
air currents will bilow, bringing fungi from other atmospheric
strata.

One is able tc understand the heterogeneity of the
aerial mixture by realizing how many elements are at play,
including the ascending and descending currents due to the
differences in local terrestrial temperatures, Series auto-
matic takes of air volumes at different hours would therefore

v o g et 2 e e omgeer
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ofier a solution to the problem. There are some apparatuses
to obtain such sanples, although they are still imperfect.

In Cuba, Cadrecha took samples by means of a sealed
box with a plate in its lower part that opcned quickly to
take a volume of 2ir that would sediment its spores on the
plate. This is the case of a predetermined static volun. .

In oxrder (o be able to cowmparc ... .. .. L0 avwew at,
we decided for t.e purposes ol this 1nvest1gatlon to rely
on the Petri dlsn method, related to the small plates method
on certain occasions, and for which, besides having taken
many samples to know the fungi variety of Puerto Rico, only
one was used, exposed in the morning at 10 a.m., % order to
craare the curve. .

We must state that the different curves obtained
through the years do not follow the same pattern as in the
United States, where they climb markedly in summer, drop
to a minimum at the beginning of the cold weather, and drop
still lower when snowcomes, In our regions, the curves

show different peaks during the year, and, except for higher
incicdence of some fungi in some periods than in others, they
do unot follow a fixed pattern.

In Cuba and Puerto Rico, where atmospheric conditions
are more stable and propitious, the curves are perennially
high and without thosc pronounced high and low fluctuations
that occur in other places, except when proximity to certain
harvests or the abundance of parasitable material may incre-
ase the amount of a particular funﬁus although without great
alteration in the annual curve.

Influence 'n the Atmospheric Factors

It should be pointed out that during the day the
fungi proportion or curve is affected by a series of varia-
bles indeperdently of its more or less homogenous concen-
tration in the atmosphere. This is due to these different
factors: '

1. Wind- velocity: the higher the“veldcity, the
greater the amount of colonies in the dish,

2. VWind direction: this only affects fungi variety

and not quantity. This factor has repeatedly
surprised us when comparing the dishes exposed

- 18 -
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during a day having northeast winds with those
cxposed during a night having southeast winds,
As a rule, accounting for aatural exceptions,
the content of night fungi is different from the
day oncs (Naturally, I am referring to the air
outside and in motion). Also fungi of whitish
colonics tend to predominate zt night.
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3. Temnaerature: this L
- .- - 4- - .

IhTio cciiens O dae SnOoL gl ..

[N

4., DBz etric pressure: A geaneral inverse rela-
tior ;nlp with i1 exists.

In San Juan, the wind system on the wind comm~ss is
th~ one indicated in the accompanying figure,
ceader to s - sations that vaae psawce i
el 2. auulS 0¥ the Ge, - -,. -s. We assign importance to
consideraiion of this aspect in the particular case of fungi
irom defirite zones where it may be considered that a large
source exists.

N NE

W
\
L = F
SW
. S
No- 2
NE - .10 SE
E - 50
SE - 19
S - 14
W - 3
vo.

Fig., 1. (Yumbers above are percentages) San Juan's
Wind Compass. Ye can see that the majority of fungi
from a particular zone originate with or are trans-
ported by air currents from the east and northeast
during the day, and from the southeast at night.
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The iniluence of the degree of clarity of the sky in
our climates does not seem to be of real importance, since
it quickly changes in a few hours,

Funzi are only a part of that large conglomerate of
living organisms which constitute wart of our soil and which

contaminate our . Jiate atnossacss.  TheLs number in ra-

ture is enormous. LS Indislloxnoi o7 T0t ~ ' 7
ficuls ¢ 7 ., T SLCaule L. L2

Olaedatey o av <o SAGDS WNICIT HeUdL v sscd v m g ey mwbBCAlLT-

ing subject. Thoeir Junctions, some beneficial, and their
scientiric utility on tine one hand are, from other points
of view, harmful. Let us cite the parasitation of the human
being in certain cases, and, more so, the producti~- of al-
I1~rgenic manifestations in man due to respirs L uthe
T .r act’ © T -erise harmful in tae .gdesiaiaval
filu Geo S UCUave v L-e o wwunts of materials and {food. Yct,
this very same action permits the elimination of much waste

matter. o

Description o. . roowi

- ——

From the point of view of this investigation and on
account of its limitations, we shall deal mainly with the
study of the asexually-reproduced spores of one series of
fungi, especially the Fungi Imnerfecti, since they consti-
tute the most important group ior our purposes. We will
also study the phicomiceti group.

The Fungi Imperfecti may be divided into four ''groups"
in accordance witan the structure of the apparatus producing
spores. These are as follows:

1. Sphaeropsidali - Conidia is procduced in picnidiae.

2, YelIanconiali - Conidia is produced in an acervuli,

3. Honiliali - Conidia is produced in conodiofori,
but never in picnidiae or acervulii. On occasions, 1t 1s
produced by off-shoots or by breakage of the hifa. The Mono-
lial group will be the most important in our study.

4. Here Conidiae are absent, and the fungi are temp-
orarily called Mycelia sterila.

Another class that should be studied is the basidio-
miceti, and in them the groups of the uredinali and ustilagi-
nali, which we have not dealt with because at the moment we
are oaly interested in sowable fungi. Therefore, the blights

- 20 - '
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;BN and nildews of the air will be the subject of another writ- :
# 3 : ing at another date, sincé as their importance in this re- .
13 21 spect is insignificant. .
: -i In order to.classify those fungi appearing in fhg N -
: ; i air with more frequency -during our observations, we have . .
; q ‘ classified and identified them -on the basis of their dif-
g 2 ferent families, -.Des, genera and species. Naturaliy e
¥, S have only ifcluc... ile genera found iz the air of Pueiri. 2ico
b b (Chart 5)- ) o -

A b
i) s ! }
i 3 - In ordér to facilitate and accelerate their identi- :
; Tl fication, we have proceeded to divide them as to spore tyvpe T

: and as to the presence of one or more cell and septs or in- i i
. ! ternal partitions, segregating them as shown o Lol 6,. . - ; 3
a ¥ 4
§ 3 .On the following page is a list of fungi genera and . i
species most comnonly found in the air samples of Puerto Rico, :
; together with corresponding spore sizeés. (micras). ‘ :
]  Espedies T TTTTTUTTTTTTT Miergy T :
§ Blakeslea trispora 58 x 105 ;
. % Cuﬁnx’n;:}gémblla sp. 12x9 - ) ]
Aspergidus parasitious 27 x 34 !
; A. sidowi - . - 25%33 5 ;
: A. niger 25-x 4 ! !
H A. luchucnsis 45 { % -
. A lamcn( 35 a7 3 H
& . . A ¥rrcus- 2223 : ;.
. A ﬂacus'oty.ac fxoup 2x3y4x8 : 5
§ Periconia sp: . 648 ! 3
% ) Nigrosporid spherica . 112’14 f :
LS Veaticillium candelabrum 46 x 3 . '
i ‘Cryptomella sp, 7x25 i
: Trichodcrma cinda 38x5 ;
? Cladax;mrum cIadomomda 10-14 x 4 ;
Cejhalosporium: acremonium 4x18 .
Curtularig sp. 23x27y9x10 :
Helminthospotizm sativum 60-90 x 12 ; t
. 8. anomalum 45 x 90 z ¢
Helminthosporium sp, 48 x75 i ¢
Fusatium sp, 2046 x 3 ; g
F. nicale 19 x 30 i &
- Fusidium sp, 10 x 35 i ’
: Pestalatia sp, 40 x €9 i
Z Penicillium nigricans 335
- P. jantincllum 24x3 i f;
P. decumbéns 25x3 : H
Penicillium sp. 23 x 28 }
i3 Rhizopus nigricans 10x8 g !
o : - * Mucor 4x86 3 .
Ckmmghomdlc 6x8 i :
‘.:‘ 1 s‘?’“’o‘m 14-16 =
'5’ Rahasiadih J L N L - —y . - o - 2 — {‘
ﬁj; 4 : i - 21 - .
3 . 3
e :
: >
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Chart 6
Classification by Conidiae -
) 3 ) ) Division por Seciién
0 Clase - Color de LiConidia |2 e it :
< # A - ' S
Amieiosporos Hyalosporae Monilia
3 {1 célula) (conidia-hislinu} - Cepl ehspozivm
5 Yrichaderng - .
3 sspersillus
: ‘Penicillium
k- Sopindonium
: Botrytis ; i . .
{3 Verticillium ' .- p
; . Spicaria i }
¢ ) ) Actinomyces : B
&) Phacosporze 1 Torula. g X
: - {Conidia bicn | Nigrospora :
: 5 coloreada) ) Hormodendrum E
: 4 Didymosporaz - |$)Phacodidymae Cladosporium . ;
] & @ cdlulas) - 1™ (conidia bien orparim :
: N " & 1 coloreada) { L
' Phragmosporae 8) Phacophragnii Helminthosporium )
: (3 & mas edlulss) (condabien Acvotlcciom :
. -coloreada) C arid ¢
: 2 9)Hyalosphragmiae Fusarium :
- “{conidiz no ¢
SR 1)) colorcada) :
> H Ty _ - P t
2 Dictyosporae Phaeodictyae Stemphylium :
< , {septos transversales y 9)(scptos transversales Alternarie. !
- loagitudinales). "y Engidioaies T P
N , , o
; I ' : ST VT L SO , .
. - {Legend}: 1)  Class; 2)- :Color of the Coni-
. ~ diaj 3) Division by Family Section; 4) 1
SR cell; 5) 2-cells; 6) 3 or more cells; 7)
I transversal and longitudinal septs; 8) well-
¢ colored Conidia; 9) mnon=colored Conidia. C ;
é_ ] These iungi,~andkalso‘thgr0n¢s'iﬁc}udéd';p the pre- )
5 vious charts offered here, are the group most commgn;y‘found .
1E in daily air samples. As we have -already said, we want to i
3 point out that curves based oan only one 12-minute samples ¢
: are not representative of the true aerial content. In order i
R to prove this, we exposed separate plates 3 meters apart as i
% i follows: ;
i 3 Piate 1: 1 Monilia sitophila colony, 3 small Clados~ ?
it i poria colonies, and 3 Aspergilli sp. colonies. :
& i Plate 2: 5 Fusaria colonies, 1 Penicillium colony, ;
4 2 Curvularia colonies, and 4 Hormodendri; the rest not '
I identified. : i
§ . :
2:‘1' - C - 23 - .
i = :
3 Voo
,j a‘
S _ ‘
i :
‘i :
i ;
4
i ) .
' 8 I . - ) S o
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Fusidia, and 1 M. su¥7

~eack nlate.

Plate 3: 1 Acrothecium colony, 2 Hormodendri colon~
ies, and 1 Monilia sitophila; the rest not identified.

A Plate 4: 1 M, sitophila éolonj, 1 Cladosporium,
2 Hormodendri; the rest unideatified. :

Plate 5: 7 Penicillia colonies, 2 Hdrmodeﬁdzi, 2

IR

- eent mmen

The resul. . .. .. . coafire our cpinion that it is
impossible to arrive at definite conclusions with only one
sample. This point of view -agreéés with an investigation
conducted by Cadrecha -and the author in 1939, exposing plates
every two hours and comparing the results with difforent at-

mospheric -conditions prevailing at the moment o .. g

© NG

__ A1l the zbove is subject in greit measure to the di-
rection and intensity of air curreats. Although no definite

conclusions cin be drawn, except that the sanples must be

taken many times -during the day to reduce the margin of er=-
ror, there is otherwise no reason to abandon the method used,

since we are interested in obtaining enough samples in each

‘season to determine the fungi variety dominant in each period.

~In thg'phbtographs_thatAwiil'folloi,'we can appreciite
the difference in each. plate (Figs. 2, 3, and 4).

In the tropics, curves are altered ia an arbitrary

‘fashion, as ¢éan be. observed in Figures 5 .and 6, representing
‘curves' for several years. - — -

~ Fall of the ‘Spores

___Spores for the most part affect a spheroid shape,
alihough. there are some ‘that .are elongated in one of their
diameters. Shape, weight. and volume are factors affecting
the velocity of the spores, pot to mention the influerce of

't”he‘ air,

The fall of aa almost spheric spore such as one of
the Aspergilli is not like the fall of one of the Alternariae
or-Pestalotiae. In the first instance, the laws of the fall
of objects apply to a greater extent. Theoretically, it
could easily be calculated by means of Stokes law with its
subsequent modified formulae. In the case of elongated spores,
with the weight being more pronounced at one end than at the

-~ 24 -
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other, other factors will have to be considered, which is
simple enough, It is impo¥tant to consider the hygroscopic
factor, since the weight increases with the amount of hu-
midity absorbed. Anciher factor to be considered, even
though only theoretic:.lly, is the density of the different
strata they will have to traverse,

The fall of 2 igrere is czlculated by measuring its
dénsity, radius and - % rate. Bul each spore is covared
by a thiz film Of nLi.lcity which will aller the culcuiations;
were thus not taken into consideration, thé applied formula
would not yield accurate results.

Stokes law has been proven correct ih-the case of

.spheres having a diameter
these -re smaller,

fore, .iilikdn -has calculat

zp

.
Cu & a.ei

-6

8 u

terminal velocity

density of the sphere
density: of ‘the: medium
.gravity ‘accelération:

0000 00 o0
S

" 0.

-
0 &8

‘ee -

P

ter between 0.001 and 10 c:i., . .. vhen
the calculnt:~ns are not accurate. There-

foraula:

.

- b
& (1 + —)*

m .

sphere's radius
'viscosity of medium
pressure .of gaseous
constant. (6.25:x 10-4)

when p -is measured in
cu, of Hg.

If we compare the velocity of fall .of a fungus spore
and a bacteria, we could see how the latter falls more slowly
because of its smaller size.

All this has been arrived at by a study of fall in
well-known. atmospheres and under experimental conditions,

~ without air. This is not true in the case of atmospheric
air, but we can say that in it, the bigger the organisms
(spores), the greater the rate .of fall. One must consider
that in descending under .conditions of relative dryness, the
spore will be losing its own [sic], and will thus begin to
fall less rapidly.

Spores belong to the‘wprld of “things that float and

stick." In objects where their smallness allows them to
float, gravity is not sufficient to pull them downward against

.
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Fig. 2: Plate exposed for 6 minutes. Compare
” with:Subsequent-ones. exposed at the
Same time, but 3-meters:apart.

air currents; ang wheﬂ‘they‘haﬁevbeenxdgpbéited, they stick 4
and do not readily-:come off. o :

i This: condition-of ingravity results from still another
influence, the tendency to make them symmétrical, a character-
istic' shared by many -of the organisms of that microscopic
world, Thencé its being known as the world of spheres. This
is a characteristic of many spores and pollen grains, The
best floaters,; sSo to speak, are those between 17 ‘and 58 mi-
cras, ' '
- H

Those. exceeding such size are mainly "stickers", and
although they -do not float very well, they "stick” easily.
The smallest ones, with their proportion between weight and i“
surface, as is the case with the majority of spores, make )
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Fig. 3. Plate exposed at the same time as in
: Fig. 2; but -3 nmeters apart.

use of a take-off mechanzsm in order to free themselves
and begzn to. float.

The mobility and. transfer of spores is subJect to a
series. .of factors, ‘the most 1mportant -among ‘which are: as-
cending and descending currents, atmospheric humxdity, and
the weight and ‘volume of the spores.- After gett:ng of{ the
conidiophores..or szmllar ‘elenients, the spores are transporti-
ed by the air and -are impelled at different nezghts, and
are gradually sedlmented onto the earth often very far from
their point of origin. For this reason it is mot always
possible to infer that the fungx come from. local sources.

Our main concera is, ‘however, their composition and
content: in the air we breath:. One way to find out the amount
of spores we. inhale daily is by their number per .cubic yard
of air. The air consumption per rerson is approxzmately 20
yards per day. Thus, for instance; if-we had, let us say,
1,000 spores in a cubxc yard, and the air consumption was
20 ¢cubic yards. daxly, in 24 hours we would come in contact
with 20,000 spores. This may not be so, since quantity and
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Fig. 4. Plate exposed 3 neters away from the I
’ ‘.prev1ous ones. They were all opened |~
and closed s1mu1taneously 10 make -4

them comparable. e

composition of the air vary considerably. ‘The figures are ik
used to convey an approximate est;matzon. The quantities. i
are possibly 1lesser. : i

This calculation is notndszicult if the "small plate"
per cm2 method is used, raising’ it later to a cubic yard
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i Isolated Fungi (Puerto Rico)
i Blakeslea tripora ~~ — Gloesporiumi
{ Penicillium nigricans - " Fusarium nicale o :
: P. jasitinellum Fuasarium {Secciba Arachnites) R
: P. decumbens Fusarium sp. }

i Penicillium sp. - Curcularia sp.

; - Fusidium-carneoliiin "Chalaropsis thiclatoides. :
Pestalotia sp. - - Melanconium sp. : B ’

- Periconia sp. Cigjtomella sp. ] .

AL SR TE B g 6 Sllada L2l

: Nigrospora sphaerica Hormidendrum ) -
i : Lacellina sp, . Trichoderma ciride, : i H
i Verticillium candelabrum Rhizojius ahrizus )
. Aspergillue sidowi R. nigricans . 3 #
{ A. flavus Monilia sitophila B - n
i A. tamarii Cladosporium cladosporioides ) : ¢
A. glaucus Spondilocladiuin sp. i &
| A, luchuerisis Ceplalosporium . ’ - : i
i A. paiasiticus : Trichotecium ‘ ) : "
; A. flacus-oryzae Acrothecium sp. \ »
i i A. niger Mucor sp. :
: ! A, terreus Actinomyces sp. ‘ 5
Aspergillus sp. . Stempliylium sp, i
Helminthosporium saticum Phoma H :
H. hadotrichoides Acremoniclla . »
Helminthosporium sp. Botrytis sp. e i
Neurospora crazsa Spicaria sp. > ¥
Alernarigtensds . . Clectomivms . R
b ‘ % 17
) ' !
| - 30 = |
i $ :% ff
et el o Al % e T . e i < < Tl T, A AN G B WM AP e e ST ST I N e *”"’/"*WV I SO BT Bl e e{:.(:*. e Bl - fic::
| : i<
! R + 3
3 N 33
3 - - % :‘
f -. <3
| : ) 3
| o o




A 3
b %
. -
b
s
e . 3
k3 e
3 - 1
4 Py
5
;
ke 3
3 .
b
B - 1
- :
. . H
: i
. i
. :
? f:
- S S
b " i}
<
v
A
¥
:
b
(]
.
1 N
- :r *
' sy
a - ¢
s : »
g y
- 33
; x
kS g -
. 3 i
N a
i3 SN
<
3{
b3 -
5 B: 1
I 1!
. B~ {1
; R
) i
T t
I *
i3 . ,
b b
iz 5
i :
b H
ke %
1* 5
e Ay
- £
5 z
s 1y
5 n
Lo T
3 =51
3
§
{
z
i
£

hr et 1
I

»
ek bt -
o

RS St aboee S - Wy

T

Bt AA
awnd

P ]

‘
. -
(o ann
st

4
Incidence of Fungi in the Differexnt Regions

This merits considerav.ca kecause 1t allows a bett r .3
knowledgu cf what takes place g"nerally in gréat expanses. K
In the Unitced States, forxr instazce, ithe following occurs ac L
cording ilo Prince: -

*‘tevnari Very frequent, i the north the amount R |
is considerabl educed in winter but is abuwdant in summer, -
In the south, it is practically pérennizl. In the northeast, :
the quantity is relatively minor. i

Hormodendrum: Abundant in the north with decreasc

in summer. Abundant in thé south in autumn and spring with
slight decrecsc in summer,
Helminthosporium and Spondilocladium: Abundant in

the north in summer, and in the south in sprxng, autumn and
summer,

Fusarium: More frequently found in the south.

In Cuba, predominance is és follows: - é
January to ilay: Hormodendrum and Monilia sitophila, %

April to June: Hofmodendrum, Mucor and Penicillium,

July to September: Rhizopus, Hormodénldrum, Spondi-

locladium, Acrothecium, Penicillium, Fusarium ana Monilla
sivophilia.

October to December: Spondilocladium, Acrotheciunm,
Penicillium, Fusarium and Moailia sitophila,

In Puerto Rico: R

Hormodendrum:

Throughout the ycar, especially in
winter, .

M. sitophila: Abundant in winter for the reasom -~ - -
given in relation to parasitation in sugar cane. ) ) o

Acrothecium & Curvularia: Abundant from November to
June, but also found ail yecar around.

Fusarium: Predominates in the winter months, but may -

be present in other months without manifest prédominance. - f‘if

- - ‘ ' s

b B ke 3 25T SEVAR W SR OV B

A ._,,~,,w,‘4\,mi.~pxV»w»-n'-a‘“i‘nhﬁ .

'

o

“e

v Ko tier & BernwbthSR AP

whate 4ot e

s, astabat

N

VRPN

“t

e

'
s

4 dubhsiban s ¢




S AT THVR L = P;r—,-w::cwv AN TN St 4% et A = ey DML R S AN iy
s AN o i AR PN T N v

e e
A s o 3 e

rre M Rmnt A Tl me s 6 ww a e o e o VAs e p % %, om R Y PO

5
[t

adlee o

Alterraria: Generally avwearing in summer on a few
occasions.,

A0 B

Analwsis of the precedin
United States tnerz is predomin
modendrum; in Cubz, Hormcde”ﬁ;ﬂg, LanaEE CUUE] §051611I1Um,
TCsaritm, tlonilin sitopaiic, suc. . Gooauive, Curviiaria,
ACrothocitq and RhizZopus; and ik ~uz- .0 Bico, ﬁor:odenarum
Spordiiccniadium, . ﬁeiﬁlﬁthostf*;- C%"vu?ar-“, Fugariu,

emae

?
Wonilia sitoppila, Peonicillium, Aspergilius, rusidium,

Trichoacrma Cephalo:po; iun,- Dernaps Khizopus, Chraetomium
ana Azﬂrosnora arce more asundant in Cuba than in Pucrio nico,
but HeInin»ﬁosvorzum, Fusidium, and Pestalotiia seem to preo-
dominate in tThe latter. 1T can be sSaid, however, that
there are not grcat differences between the two islands

(Drawings of some of these fungi are ofifered in the Appendix)

data shows that in the
nee of 4lternaria and Hor-
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" Detailed Study of Monilia Sitophila

. The reason we have chosen to make a more detailed

‘ study of the fungus Monilia sitophilz is that during part

. -0f the year its curve peaks very noticeably, leadxng ‘us to
think that its multiplication was due to particular condi- :
tions of the substratum at that time. Wishing to clarify :
thzs point, we deczded on the following study:

5i : i 1, Find out what parasitable material and what har- g}
o o JVést:ppedpmlnated in wintcr months.

A;A' © 2., Expose plate in metropolitan areas, in the coun- {Li
: . try, shore, znd mountain, and in d1fferent parts of the city. : :

oo mame o

AL s

. In the beginning of the study, we thought that the
- increase in spore count was condztzoned to thé parasitation

s 7. .of refuse from the sugar complex, since parasitation was
S ~>»h1gh in reiuse dunmps.

e

Nop

) : We were not surprlsed at dzscoverzng alnmost pure cul-
o tures of Monilia sitophila in the frésh filter-press -cakes
» . depos;ted near sugar iarms. Although this could be the cause
3 - ‘of the dissemination and increase of ionilia, we suspected
13 : E other sources of contamination, On that account, we studied
‘ the further uses made- of sugar refuse,,;zndlng that it is
very irequently used ds a garden fertilizer- in the netropoli-

tan area; The next step was the study and compavison of fungi
germ1nat1on ia then. : -
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When frczh filter-pre. . ke or “cachaza" was deposi-
ted, 2 greoat fernentation to. - L.iLCE, TLSULulQI ia heat re=

i1
a
: lea ;c and narm to ihkc herbs

hl
-
<«
T

At oAy

A

3 thercia sovn. Lt thise stage, B !
i 35 no fungi werce to be found, but once cooled off, the soil - d
13 %;; samples showed a great profusion of “enilia sitophila ger-
8 8 mination, it being tae ley . CagLS LIhSERt.  Gardens were
% R covered ay large pink coloanics trmical of fungi as we can
i : : appreciate ia the accompanyinz plowographs., (Figs., 7 & 8)
g The next step was o study of the means and method ,
g : of transport used to get the filter press-cake to the gar- i ;
e 3 dens, which is usually done in small opea carts thati kee L '
b v o3 . . s N A :-
B ;o dropping fungi as they roll along. : /
AR {
A B B . P
< On different cocasions, we tcoK samples of garden . 3
4 2 soils, Ve found that if the "cachaza' mixed in the soil C oy ;
3 E § vas recent ard had stopped fermeating, the monilia content Lt 1
; : was enormous; the opposite happened if the "cachaza" was )
5 < old and dry. . . :
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Fig. 7.

M, sitophila colony in soil lump
fertilized with "cachaza."
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Fié./S. ‘Garden with M. sitophila parasita- ' i
~ tion. Typiczal fungus pink colonies :
can be observed. ?
Wishing to know: the conposition of such matter, we ?
analyzed studzes -made on its .cheniéal make-up by various g
1nvest1gators. At the _same: tims; we. useéd this. refuse as i
. cultivation ground utzlzzzng "cacnaza" from: previous years . !
'through the: kKindness of: Mrs, Maria del C. ;C. Fernandez, who .- S
was studyzng it for otner caperxmental purposes. ﬁ
Filter-press cake or "cachaza" has -been comprebensxb- f
1y studied in Puerto Rico. Already by 1930, in: a thesis 1
submltted at Rutgers Unlversity by Dr. Juan A. Bonnet, we ﬁ
find the following interésting 1nformatlon° It is produced 1
at a rate of 1.25 to 2.50 parts each 100 wexght-parts of cane. -3
Composition is as follows~ ‘ 4
Constituent : ~ Percent ¥
Fibre 30-40
Soil 10-15 3
Wax ] ‘ 20-30 - '
Albuninoids : 10-15= 1.6 - 2,4N2
Ca3P04 10-15 (5.4 - 8.1)Cz0
- 3% - 3
. :3

L P A A T N A -
gty - " . - " N - =




o e PN 3 ot g g ¥ S
— ‘ he A i LM s A N R v
s —r—— - P TR PSR St S Ittt A o e PR AR S
j R - T . L NS

A A A
B b »-.»Wuru!m & .-~ ua-m«-t [adeiasn it
I T T A e
- g e ek . e

Fibre is the insoluble element and is represeried by
cellulose, semi-cellulose and lignine. Thesc are bh . 1
down in the soil by the action of bacteria and fungi. The - .
relationship between the amount of nitrogen assimilated by R &
the fungus and thé air bacéteria is around 31,1 percent. R

W
s
[

; B The nitrogen from albuminoids that is not synthetized . <R
: : ‘ by thé miecroorganisms would tent to accumulats zs ammonia to - ¥

- } change and become part of aifrites and nitrates by the action
. of microorganisms,

P

Py e el
e

The group of fats and waxes merits consideration as
it makes up 30 percent of the cake. Waxes and estérs of high
: alcohols and fatty acids. The fats save the ‘substances used
. by organisms > : the absence of other sources of energy. They
; £6 Liasough 2 »low breakdovn in -humid soils and hardly at ali
A - in dry soils, Waxes aré even moreé resistant than fats; they ;

act under aerobiosis condxtlons in their breakdown by bacter-
20 ~ia and fungi.
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) Every year, Puerto Rican sugar mills produce enormous
; guantities at a rate of some 60 1lbs. of cake per milled ton,
Pt as can be seen in the interesting research by Samuels znd

B Landrau, published for thé 9th Convention of the Internatioan-
S al’Soéiéty of Sugar Cane Technologists held in India in 1954.
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7 Assuming annual produc»zon to be 12 mzlllon tans of

E nilled caneé, the reaultzng “"cachaza™ will .amount to 360 000 .

e tons. This materiai is accumulated. .in stacks that cover mafny

’ acres near the nills, Great quantities are used as fertili-

zer in the nearby cane fields, a other portioen goes. for equal
purposes ito the gardens, and the rest is left without use. - -

'? Its use has proven satisfactory.in pineapple fields and for )
3 different vegetables.
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) Furthermore; the cake contains a certain amount of
lime added in the process of neutralizing and .clarifying the
Juice; -and sand and soil enter as contaminating .agents.

conet e i AEBIr ar St p
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Oﬁe of its characteristics is the absorption of great
anounts of water when it is dry. As we shall later see, this
is inmportant in fungi reproduction.

Another interesting data is that a fon of it with a

65 percent humidity would take up a surface of about 2 cubic
yards.
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Chart 7

shows the cachknza's chemical composition ac-
cording to the latest studies (19384),

Chart .7

Chcnlc“‘ Compozition ¢ Cachaza o
)
CO'!!')O;XUO'I a b.w. dc pcsa seco
) g
Constituyente Muestras- 9 Pmmcglio Valoses,
H Nimero | Por ciento ? por ciento
%) Nitrégeno (N 43 2.19 107 < 313
9 Féstoro (P,0;) 43 277 - 134 - 830
/» Potasio (K,0) 41 44 02 o« 177
#y Calcio -(C,0) 42 3.03 98 - 624
43) Majmesio (MgO) 2 49 42 - 58
13, Manganeso (MnO,) 8 17 Q0 - 24
siHictro (Fe,0y) 6 1.05 26 - 471
/5)Boro (B,0;) 4 01 - 02
24 Materia orgénica 1 39.5 .
mPérdida al incinerar 1 452 -
/% Sacarosa 4 3.0 2 . 4
#Humédad (fresca) 18 61.0 56 - 69
39)Huniedad (almacenada) 23 150 9 -47
3) Peso-volumen 2 373 9372 - 378
{Legend]: -~ 1) Constituent; 2) Samples;
3) Comnarxson ‘Based on Dry VWeight; 4) Ave-
rages; 5) ‘Values; 6) XNumber; 7) (Per-
centage); §8) Nitrogen (n), 9) ~Phosporus;
10) Potash; 11) Calcium; 12) Nagrhesium;
13) Manganesé; '14) Irom; 15) Boron;i 18) -
Organic matfer; 17) Inclneratzon loss; -18)
Saccharose; 1S) Humidity (Fresh); 20)..8u~ = :

midity (Stored), 21) Veight-volune. ) S

Again, regarding the study of contamxnatxng matenial
fousd in gardeas, it can be said that the more humidity in
the soil, the higher the amount of Monzha‘._

Making use of .cake samples, ‘we found that:
1. Sterile and dry “c‘ach:ﬁ:a" does not parasitate-

well, but acdmg water turns it into a good culture medium,
especlally foxr ¥ onzha sitophila.
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‘Eggldentlflcatzon of the -colonies.
i awe cou;d classzfy them:as follows:

2, Samples of old (2 yecars) "cachaza" showed dif-

ferent fungi, but without predominance of Monilia, It seenm=

ed to require fresh cake for the fuagus to deveiop intensely
and to predominate.

3. Penicillium was ZSeoninant ia acig¢nilated "cachaza™
sanmples, -

4, In sterilc and dry "cachaza," deight Aspergillus
asiticlus nor Fusidium, Cladosporium, or PestdIotza X, and
40T even . Monilia satophila developed well, ~AIIL the fore-

going seems to provc that maximum multiplication of Momilia

is relatéd to sorie substance present in fresh filter=press
cake,

~e
naz

5. O adding water to dry cake, we found that Moanilia

1mmndla~ely predoninated over the other fungi, which becane

{hen hardly noticeable.

The abundance of Monilia in the San Juan and Ponce
2ir near theé sugar mills"dia not correspond with any marked

) lncrease in the island's central region, showing that it

eazsts in greater amoéunt where ‘there is abundance of contamp
1nat1ng materzal

Culture Hedia

There zs great varzety of culture media to bé used
in the preparatxon of -our :extracts and in: thé isolation and

‘Based. on their simplicity;

e

S - e ISOIatiéé.ahd_Identification:

: .Sabouraud . ‘ Petri dishes
Agar glucose potato Id.
Mehrlxch . 1d.

,\\

The main difference lies in the Yapidity of develop-

rient of the colonzes. the fastest one¢ being. agar _lucose po-

tato, Mehrlich dﬁs ‘tae slowest. In places where there is
abund¢nce of fungi, it-is better to use the "slower" media.

2. Colony*cultu;e:

Yialted broth . - R )
Broth with addea Juzces and vegetable substances.
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Synthetic broths -- Czapek, Center, etc., the
best being the Centér media.

These broths should only be used to get the colony
to grow in known, asantigenic medium and later as a dilutent.
The reason 1“cr:' synthetic media is tThe nced to eliminate the
medium's antigenic factor,

Preparaticn o0f Antigenic Material

Let me say that colonies can be used directly from
the dishes once the appronrxate iquid has been added.
Naturally, this has its limitations. The same is true of
the use of spores as allergen, rejecting the middle and
rest of the micelle. This is only possiblé with certzain
Afungz that release their spores..easily. I do not believe
it nééeéssary here to pausé in -detail ovér the different
methods, and will deal only brlefly with this aspect.

We have used a method ba sed on the reléase of the

‘spores directly from the solid medium: and gathering them in

graduated centrlfu«al tubes: (Fig. 9). “hzs perimits the ad-
dition. of knoévn quantzt;es of the extraciing Tiquid, and,
after having alloved :a cértain time to pass between its agi-

tation in a shaker and its reifrigeration; final: -passage
tnrouﬂh Seitz. f;lters.

:szewxse, we found. it pract1ca1 to prepare: extracts

@aking use 6f the union -of the sporés and the m1cellcﬂ f*ne-

1y pulverxzed and- placed in centrxfu«al concave-bott tom ilasks,
then shaken for many ‘hours in 4 -shaker afier having added
chrystal pcarls (Fig.. 10). This method ylelds antigenxc exs
tracts richer than those: obtazned in the: conventional fashion
without orcakdown or agitation. Besides, less extractxng
liquid is lost and manipulation is Iaster and more accurate.

Selection of liethod

The preference over any one of the following methods,
we beliéve, depends -on the particular characteristics of
each fungus. Thus we have:

1., Fungi releasing a certain consgdbrable amount of
their antigen in the extracting liquid, although mixed with
producis of their metabolism and growth,
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2. TFungi whose allergenic capacity centers mainly
on their spceres.
3. Fungi vhose extracts must be énriched; making
use oi both fractions.

The first method utilizes the synihetic media and
may be purified lzter if sd desired. The second one ‘uses
spore culture, and the third one is a mixed method. The
most widely used method is, in any case, still the one of
cxtracts derived from micélle and from the spores, and
deprived of culture medium, ]
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Fig. 9. Fungus spores taken directly from

culture,
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Fig. 10, Pulverized micclle and spores in :
extractive stage. 3
¥
; i
There are many opinions as to the best way to prepare ; } §
antigeénic material; thereifore, 1nvest1gators have ised many i %
methods. Some have made exclusive usé of the extract made ! :
fronm the dry and pulverized film after cultivation in an ap- ; :
proprizte Iliquid.. Others, meanwhlle, belzeve the best method § ¥
to .be the use of a synthetic liquid medium where, durikg the : .
reproductxon of the fungus, proaucts of its metabollsm are P :
derived, and wvhere among the latter the antigens will be ; :
present. § :
There are multiple variations of the two principal. b
methods. Ve think the first one is the most convenient " .
and practical, since on the patient we are interested im - :
using material extracted directly from the:spore .and the i .
micelle without mixture of metabolic products. There is: ; :
i
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also a serics of minor factors such as the lack of complete
develonment of the fungus in synthetic media, Although

somge fungi reproduce well cnough in them, there are others -
wherein the micelle develops but where asexual reproduction -
through conidiae is poor insiead, This criticism may not
apply in casc of fungi of the C“*ﬁld. type, where there is

an obvious adwaniane in tho syhiodcdiac medium,

Throughout the years, we have used the following
methods: :

1. Extracts of pulverized film in the saline buffer
solution,

2.

/ Fxtracis of pulverized film in saline glycerine
solution,

3. Spore extracts in buffer or in saline solution, -
4, Pooled éxtracts from different species.
5, Film éxiracts treated with alcohol.

8. Film extracts without alcohol:

7. Extracts precipitated with acetone.

8. Extracts derived from synthetzc culture medium
with adjusted pH.

9. 7Film extracts obtained through dyalizing membranes.

Of course, each one of tanese methods has its own nat-
urd advantages, dépending generally on the type of fungus,

Were we to choosz among all those listed

so far, we
believe we would do it in this way:

1. Colonies obtained after complete deveiopment --
in buffer or glycerlne solutzon, previous death by alcohol,

dissection or pulverization, and placed in automatic shaker

during 48 hours for a better extraction and homogenization,
A malted broth.

2, TFungi with unicellular tendencfgyand other fungi

chosen from synthetic media, which shall be uséed as mother-
extiract after adaptation of the pH.

tates shall be prepdred in an attempt to purify them. A
syathetic mediun,

Occasionally, precipi-

e I ———

A e —— 04

it A A

SRV -,

. i

) it A
P i L

PN

PUENETepRSEE SV e

e

[ T




T - T T T S TR T E A T Y R TR T IR T TR e T

B N I ] Wwvﬁo’q’\rmm\“n.ﬂ.pm-‘htd“ e

i i b0k i i

this is the mostT rational method, although it does not per-
wmit one to obtain grecat ouantltles of extract.

B
m

As can be expected, there are differences in thé po-
tency of the resultiang extracts depeading on the conditions
peculiar to the stock. Sometimes we have to exiracts from
the same fungus, yet different stocks whose asexual repro-
duction is rich in one and poor in the other., Tiis in it-
sclf explains the variability of the potency. Hence we must
always prefer extractis made with zll-davelonen - o3 oy

b e -

B T2

AL e RPN
-

the partlcu‘d“ case of m;f‘ o SUCa: Giie P
ence in distincet zulturca, 2le. .o ... e LxwaYS be ) !

given to the cone producing the most spores. T

oo th x4k

3. Conidia extracts in buffer or glycerine. fe think

Hirow e aH

Non-Syathetic Medium

LR v T

In the case of extracts preparéd directly from films
obtained in non-synthetic media, the followzng steps are '
necessary: ;

Sample take in pet}i dish.

n tube,

Eaer, pad e

3. Sowing in nonesynthetic, liquid mediunm,

b by b ek el el

crad e

4. Alcohol treatment of the colony when the conidiae
‘have reached their maximum developmént,

i

;: l e -
i 2, Identification c¢f colony and spores, previous
“! i

5. Drying in glass bell under CisCA.

6. Pulverization

e, Y

v npeesd gy by To0 Y
PN

7. Weighing

PRI

suspending the resit in extracting 11qu1d in proportion of
1:20 in '35 ml, blung-botton centrifugal with glass pearls.

9. Constant agitation in automatic shaker three hours
in the morning and aiteruoon for two days.. .Keep in refrig- !
erator whennot being shaken.

51 e

19, TFiltration =- Seltz =~ Can in sterile .flask label~
ing in P.N.U. or in weight-volume as desired.

3, LA H 30T
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‘ 8. Separation of a2 sample for provocation tests,
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11, Sicrility tests,

Sporc Extiract

When wishing to obtain cxtracts free from micelle,

which is only possiblie with cerizin nagi, extracting liguid
shall be added to sceveral culliurs Ttikes: sows io the same
fungus, taen shalken zo the coniii. e wil. be rzliused, After

whe Jo

extracilon similar to the above mentioncd meihod, conidiae
cve countcl by mcans of a conn“*qg chamber, Like n;ue coni=
wine may te scenarated for congunc tive tests, gv.;-ﬁb them
1?3: T3C. BOLiv.. Of & tube afver racov“vy of tha iiguids used

n suswpension. in this case, saline serum is vrefcrablu to
a puffer solution. eak spores can best bé kept by previous
and direct suspensicn of them in 95 percent alcohol which
allows guicler separation, Alcohol can then be climinated
by letting the spores dry; these nust then be kept in well-
sealed tubes in a refrigerator.

.al-'

Ffor simplicity'’s salie, I have only described the tvo
casier techniques in practice ia the separation oi antigenic
materiazl, The difference in antigenic potency between these
two and other methods is of minor importance if the material
to be extracted is properly sclected, is allowed sufficient
time, and is carefully counted.

A syathetic medium can be used, and thé colony pul-
verized in 2 blender. In this case the procedurc is dif-
ferent. It is zdvantageous to apply it to ceritain fungi
because no antigenic material is lost, although we are add-
ing metabolistic products. :The preference of one fungus
over anciher depeands to a great extent cnthe allergist and
oa the pariicular fungus.

There are times when certain inert subsiances must
be added to make the fungus float and to obtain gerial forus
and better sporulation, oxr perhaps use only the synthetic
liquid without mic lle.

A second part of this investigation that ve thought
important is this:

1., 8Study of the antigenic power of each fungus and
its crosscd recactions with others of like family.
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2, g&wudy of humon sensitivity by the use of tests
and serum studies in allergic paticats,

Iin order to cemplement this work, we have started -
onducting Gel Diffusion tests on scveral fungi; Alternaria,
Cur"uiaria Hormodendrum, ctc,, and also to make hcmonglu-
nction tests that will eveatuwally result in another pub-
1‘30»0 work,

Re~*"a;na the allergenic role of the me Jo“;ty of the
fungi found in this study, ¢ are able to provide information
concerning their allergenic power. These studies wooo oo~
viously made in Cuba with its percentages incliulld =n Cciiaie
cal conclusions, and checked in the following Zashion:

1., Positive tests by scratch and intradermoreaction.

2. Positive passive transfers.

W

Positive conjunctive and provocation tests.

N

. Satisfactory treatments with tizextracts.

Allergy Reactions in Human Beings

Air-floating fungi produce several a2llergenic respira-
tory manifestacions translated into either a nasalsinus al-
lergy or an intense asthmatic condition. In-the belief that
that it will bé of interest, I shall offer briefly a part of
the clinico-allergic aspect of Quch sensitivity, basing my
concepts exclusively on the revision of clinical histories
of patient studied in the last 15 years in order to point
cut the characieristics and diagnostic ¢riteria of such al-
lergies.

Although in ?ﬁ‘parcent of the patients we had some
positive iutradermoreaction tests, thisdoes not mean that 2il
of those presented ciiaical symptonms, or that they were real-
ly sensitized t¢ fungi. Prosf ig in the fact that there was

negativity in nasal and conjunctive tests, oad also in the
search for circulating anti-bodies, In 10 perceat, however,

“tae t 2sts are very definite, by any nethod used, and nucose

tests and imnmunological studlcs pernit copflrmatlon of tae

Giagnosis. I will dwell on this ia an attempt to eliminate
all cause for error in apprcciation. PX tests permit con-

firmation of the diaguosis inaza great number of cases.
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SLilY, wrure aro cases LAUL wvery dise-crzt oskin tests
That €0 Ifoout Wo dioe Guajunctive tust, o spores in the \
nose or conjunctive, that we can thercefore consider as i
} really cilergic. .
; in statistics compiled from our Cuban patients we
3 . found that 48 percent of fungi sensitivity is manifested 2s
2 B an asthra-renitis, or the irnverse, a2ccording to which syap-
i ton predominates., - T . -
I .
° B Penitis appears by iiself in 18 percent of the cases; i
: conjunctivitis in 28 percent, and asthme by itseif in J4 H
H serscert, L ogcosions, fuangl have nelyed uproduce an atopic :
» derantitis {4 percent) or a migroine (2 percent). ;
4 ;
d . H
e Laplyzsis of the symptoms will reveal that the infec~ i
: tion, whether itf ig nzasal or cculonasal, will predominate, .
; and will apwvear together with renitis, the latier scne- ;
i tines associated to sinus, to polyposis, or to an asthma . ; i
i present in one hall of the cases under study. i :
: Clinically speaking, fungi z2llergy has its owa char=-
P acteristics that I want to canumerate: ;
i . ) . . ) :
-} ¢ i1, Aggravation in summer that occurs mainly in pure : ‘
1 ) cases, although the symptoms may be present aill through the i .
A year, or at tae beginning, or in the winter, particularly K i
: Al o - s < - = PRy
-7 wvhen the fungi zassociate with other allergens. t
y 2., The patients suffer more in the country and espe- i i
] P, - . ] : . 3 - . o
@% cizlily in humid places, cellars, sugzr nills, breweries, H
b § vegetable and leather warchouses, lumber mills or near para=- : :
& sitical harwvests, etec. ' i
E: - !
21 3. They tend to show symptonms oa coming in contact g
& with contaminated materizls or plants, sometimes with pil-
g . lows, and with shoes and other items covered witk fungi
E; -colonies. :
5 :
L~ S 4. They may also show symptoms when drinking beer, ; ;
A eating fresn bread or foods containing yeast. But this is -
- not always the case.
2 5. Therc is freguency of incidence amnong sugar mill
7 workers and among farmers, gardeners, bozranists. Yet, 2 con- i
E sidergbie propoyriion exisic in housewives and even in school ;
& chiidren, which proves that any zilergic individual may ac- i
B quire that type ol sensitivity.
i
5 j
:‘ . 3
:
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S.0 Joosrearl ceeurs oL wingdy days, ond frequently E3 5 :
G52 rllaa T4 0T eiay lalulod eulin bodhers thea, f % :
7. Daytime aggravaticn, but without exclusion of ix :;
nighttine symproms,; especially if they sleep in a ryoom with - 5 B 1
high nycotic of allergenic content, ‘ §>§ -
- bes g
8, Xo ralationghin beo.or —on zeraitiviiy to air fungi JI B ]
and gomativity to pondcli.zn wven thouga lhey may coincide. i i
¥¥e have scon smany instances of positive iests fto Penicillium HE S i
notatum in subjects not sensitive to penicililin, P :
- B v7
. 8. Thirty-fou 0erc¢nt of those allergic to fungi PE %
show symptoms in the summer, although oniy 28 percent do - !
s£0 in wiater (generzlly irom alle*gﬂnzc association or ©B :
from climatic couditions). Twelve pevcent show the symp- : s § 5
toms all year, while 26 percent show them only whea in con- - - 3
tact with the mycotic allergen, ’ : R :
if -we make a detailed analysis of those ill from sen- RN 2
sitivity to fungi, we shall see thal sensitivity was the . §5 . 4
sole causc in only § percéen:z, In 92% it was associated . - &
with some other cause, usualily inhalanis- in the house, and ~ SR i ;
in only 2 percent was there suspision that a different z2l- - E: 3
lergen was present, altbough it couid-nct be proved. b g. :
-x2 g
i This makes us consider the neéd to go deeply into the B g
-allergenic study of- a pat ient whun it is found or présumed_ o 53
that the patient Is seus 1t1/ed 90 fungi,- It is zalso cohven- M -
ient somectimes. to considér wthat a positive test of the al- ' 2
le*gen is Que to contgﬁ;natlon of the material used to manu- £ -
facture the extract or to allergens added to it. But we N 2
nust and will Dypass several significant considerations in AP BES L 24
order not to stray from the main theme. ' ol -
- _Symptoms may appéar at any age: we found them as 2t §
- early as in ihree years olids ‘and 23 late as 53, with cases i %7 ¥
B of symnptoms aiter 70 years of zge., Ve find that in 28 per- T -
. cent of-the cases they appear between the ages of 1 and 10 g e ¥ ;
- years. - - L 3
A , &
From 10 to: 28 years of age in 24 percent of cases 2o 3
From 2C to 30 " wonowo28 " I 5 -
Trom 30 o 40 " "o ou 3. " S 1) " - * 3 :
FI‘OI!! 40 to 30 " woawoow 6 o 1 " 5} -
From 50 to GO 1 o on 2 " " " ~
- 3
Ia wonen we find- it in 38 pexrcent of incidence, while i
in men 68 percent, rossibly-on account of the latter coming %
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more aiter in contact with parasited matérial.

The aver-
are age for symptom appearance vre around 20.

he arigin. of atmospheric fungi always leads to the i ‘I‘

find of parasitation in the differént botanical products :
of the so0il, harvestis or dead piants on which they live

saprophytic alij once diy, und aiso the refusé .of industry.

DRI PRSI ¢

M
2
o
Iy
H

A— A

4s prooi of this we will list-a few atmosphéric fungi, R I
{ ndicating at the same time on which plant or Irult they - %
P »A rive parasiticaix*. p
P 4lternaria, on potatoes . ] L 4
3 Horacoencrun & Clzdosyp cr:um -cn tomato, peach, malt LI F
: or siored “oogccp, l B i
21 Helminthosporium, on grasses and bariey. 1 1
3 Honiiia, on ul?Fev;n: fruits. Filter-press cake from : P 3
: . sugar nills is Kighly parasited by Monilia sitophila, . § g :
i ghlzogggj oa sweet potatoes and othel "vegeiables. T P )
YuSariur, on cereals, ¢apbage, tomgtoes and potatoes. T I
iucor, on 2pples and pears. : ©
Toya, on cereals, trees and fruits. - S 1
¥iights, on gr“sses. B . s :
; EEi‘v00ﬂ17lum on *”ee bark and on pisces of lumber, i - 1.
H . - P T FE '
% It is not necessary to 71ve ezr the harvested pro- B { E .
i ducts or friits above to find a geoa anount of fungi in the T i % 18
{ z2ir, for it has keen proven tint fungi caa be fourd.at an - { ¥ 4
L altitude of 11,000 feet, and even in tne Arctie, where they = - b
have beesn iocaoted uring filights, They also travel great S § !
distances and .on ccecation in such large quantities that their : i
' passage has been noticed in differsant placses Fo; several days. - §
} They are found generally in guantities that vary from 100 to ’ ;
: - several thcusands socrec per cuhbic foot of =zir, the number - :
i depeinding on many Iazctors and the season in whickh the study g
P i ig made; In Cuba, whére we made daily counts during the :
i1 whoie ‘year, an 1nc*ease takes place in the summer ronths, i
L E alfthough not in fived amount, and with x?uc»uac¢ons as to g .
% ; the type of fungi to be found, perritting us to make a more :
: - nreclse Judgment of their allergenic role, XNot ail fungi :
I have the szme allergenic capaciiy, nor do all ithe shoots in ; ’
A the same fuagus, whicih noinis out the need for contlinued : i )
Ty inprovenent of our 1agnostic and therapeutic material by !
¢ adapting it to the findinge in the air. . : :
21 - 3 3
: . Eesides funbi of the eavironment and thosz that are 5 - 4
parasites o 2 1g o; of a2 particular area, and whose ¢ol- § H
lection and study will be now discussed, we must also conside :

er, even though br-efly, those of irdustrial and commercizl
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use, some cxannlos of whickh I w0l just mention.  Among
Jindustrial fermesnvs, Ior instance, we have the different
yeasts used in the making of beer, bread and ceriain cheeses,
Ia other words, the Sacchromyces cerevisae, elliposcides,
Penicillium. camenberti and rogueforti, and slucor casei., A-
mong ioods, we npave the nushrocms such ag Psalliota CAMDCS~
tris, certain Asiatic gauczs, and the so-c2liad Jew's ear,
viose scientific nawme is [..:.ef. v o rtrdigaa,  edical use

of sone fungi i représeniec Ly oitigioticsS such as Peni-
cillium notatum and chrisogenum, a“d Streptomyces griseus
kaa takﬁczs:tzse winich 'a but & diastase obiained irom
p“rgii;;: oryzae, Allhough sovcva? positive tesis mzy be
s lishea o ient, this may be caused by a group re-
actzvn cf simi furgi, while at other times it means dif-
ferent sensitizations being definitely established by means
of passive tesis and search of the dominant antigen,

$]

.l

Among the fungl most fraguently appearing in the air,
we have the following Hormodendrum, Acrothecium, Chaetomiun,
Mucéor, Rhizcpug, Fusarium, Ni1grospora, sSchizopnillum, Terulz,
dorilia, Helminthosporium, diiferent Penicilliae, Chaleropsis,
Aspergillus, Spicaria, Phoma, Curvularia, Sponsilocladium,
Yrichoderma, e€ticC,

The diagnosis of this type of allergy is arrived at

- wlth previous knowledge of the 2ir and zone where the pa-

: ient resides, by use of tests either’ secar 1f1cat10n or pas-
sive, the lauter only in thosée cases where strxctly neces-
sary. At other tlmes, it may be a congunctlve or nasal test,
using a smalil guantity of spores directly applied with aspe-
cial atomizer, or beiter yet, a tootapick; and it is of great
value, permitting us ©0 know the nucosa's direct response.

The treaiment is effected through the fungus' diluted
extract o a combinzticn whén the causatives are various,
either combined with other 2llergens or not if their aller-
denc1»y were established., Sometimes in order better to judge
a vaccine tolerance, we must do it separately. VWhenever pos-
sible, hyposensitization must at the same time be combined
with a-diminution of mycotic contact. The time of the treat-
ment. the iat erval beiween injections and the different doses

" wi¥l depend on the case and the patient's degree of sensi-
tivity as it wodld be mistaken to foliow a universal rule,
“The resulis are very encouraging after a few weeks of treat-
mént. This must coatinue for nonths, with rest periods in
the case of seasonal manifestations. It is then advisableé to
reneyw treatment 1 or 2 montas before the recurrence of the

symptonms.
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This,Bulletin reports studies of the zliergenic action
of fungi in the Tropics, wi

, with particular rcference to Cuba
and Puer»o Rico, where ‘the . utbor carried oh his invesdtiga-
tions, and the resuits of many glinicaz testis- i5i Cuba. The
causes of the vaxriztions 4in the fuhgi costént of thé ais,
both 2s to quantity z2bd quality, are thoroughly explored,
and o comparcative study is made of the ijOiO”lcal flora
of Cuba and Buerto: Rico The relativa:climatic stabil 1ty
of boinh countries 2ccounts for high Fungi centent in their
air, and: the simijarizty cf their mycolegical flora.

Since suck climatic faciors .as direction aad speed of
the wzzh,.z“;n.al;, Temperzture, barometiric pressure, and
so on have =z direct influence on the mycolégical ficra of

cachﬂzone,\anuextbnszvz.and detailed study of the climate
was .made.,

lnxéiscusszng the metheds of exposing the p etri dishes,
it is recomnmended that the xposures be made at seriodic in-
tervals, at different times, in different:locati ons, and under
a variaty oi zimospheric conditions, which wiil assure more
represeaTative samb’es of the fungi in the g

AXthough fuagl spores of ~11 asses are often pre-
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1ae generz of the Funzi Imperfecti because of their abun-
cance and permanence at all times and under all cenditions,
These fungi are asczually vcn“cduced by means of conidia,
and their -classification is based oa thc type oi iruxtlnﬂ
body and- the size

, shape, aad color of the spores.,

Because of the increase of Momilia sitophila during
certain tines of the -year, g‘detaiied study was maae of the
spacies. Thc résults revealed a direct r°1°*1onsh10 between
its prescnce in the proximitly ‘of sugar wills ond the abun-

dance of {resh filter-pross cake or “cachaza™ on which it
grows, 2nd its secondary use as lertilizer,

}ode

::c

This Bulletin T culture,

ienu. outliines the metheds of
preparation .of astigenic mate rzal, and technigues cmployed,
and. dlSCUSSCa the .advantages wad disadvantages -of cach.

Sena”ate lists 2re given of the most common species
of fungi foudd in the Carlnb an ares, as contrasted with
those typical of the Uriied Stazes, allerg*es, their pri-—
mary symptoms, their peeculiar cnaracterlsuzcs, and statis-
ties of incidence as tc age and sex and. other factors. Diag-
nosis and itreatment are finazlly discussed from information
-‘based on uhe author's: owan experience..
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